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A high performance, durable sputter coated, heat- 
treatable glass which after heat-treatment exhibits 
about 76% or more visible transmittance, a 
hemispherical emissivity (Eh) of about 0.16 or less, 
and a normal emissivity (En) of about 0.12 or less is 
formed by sputter coating a layer system on a glass 
substrate which includes an undercoat and overcoat 
of Si3N4, a silver layer, and two nickel or nichrome 
layers on opposite sides of the silver layer, and 
wherein the lower nickel-based layer is about three 
times as thick as the other nickel based layer. The 
increased thickness of the lower nickel-based layer 
allows the coated glass article to be both heat- 
treatable, and "low-E" after the heat-treatment. This 
allows matching with other known glasses in the 
family of layer components by way of the heat- 
treatment process. The layer system employed 
allows, even if not matchable to another glass, for 
the sputter coating operation to include the coating 
of other members of the family of coating without 
change of targets, efficient use of the coater targets 
that exist, and minimal operational changes during 
production. 
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a) J?£*?*j3 5 0 7^4 5 0*V/Xba-At*6 
gfll^S i3N4<9JBk. 

b ) 2 0 ^y/X b n-AWltl)l>^ 1 CO- 

•y^Xte-?OA<7)/f k, 

c ) 5 OJbiEl 20*^hn-At*&« 

co/lk , 

d ) Jf£#'>3r< ktfi7*>^Xhn-^tft&»2 
CO - > y y ;UXU:~ 7 o A<?)J1 k . 

*2<7)S i3N4<OJf k^fiiJ&Sil, 

mil a# ] J rtf^xTfo 0 fr-M S 2 . 5 J 7 ?^ 

(II 1. C. 10° obs. ) *q$7 67b^7 

8%. 
iff, 

il»SClt * E n 0**9 o . 1 2 *i« , 

o. 1 5xiizti*ffiTfr^mmmmzmo. nxu 

0 . 18 Xi±*n*M^»o3ft^»(itt 0 . 1 4 X 

[|»aBJH3 ] mjId^lcOS i3N4<7)JBcOffS36«tt3 7 
5^y/Xht7-Atl)^ m2cOS i 3N4OJlc0JfS 

[19*114 3 HJia«<50«<O«S3& ? tt7 5^y^hn 

o^Jl<^ft3fi<50l5ST'*4tl»*fl 1 £iE»a«K# 

[|ffiRJI6 3 fig IBS* l <o- >y ^Xte-?oA<oJB<o 
I$^2 0J T jI5 0^y^bn-A«^ fjIfiSB 
2 CO- -y a ACOJICOJJ 3 7^1 5 :* 

p D p» 

[»«3fl8 3 k 1 1 oo*RfctM»»tt*v # 

^TSVH2^|)^< ki 2oc9*^-y*MR»lifc3 



ft. t^mlim 1 co*HWl*Sr»Hlti-4fc^fc:»5eS 

b) tEiga) tc*5^T»*tfetL^«ria««i»flaE« 

*<» 2 0#^XS^ n p±t~ Mia^l 2 ^ttBH«Jl*S:»JS^ 

ft £ t muximm- hzt^< fr^mmm%v- > 

<D±ZZ*^X\m>\^&Zt%< , tRIElR2^>tUR 

d) ^cof*. miiaxflc ) Tt^SftfcBKfcfcJfHvt 
«H2» 2 <Mjv Xip n pi(: miam 2 co»»* £ \° -y ^ 

^< kl> 2o^x/N 0 v^M^M$fi^^^X|^u a p$: 

isi t Th h wm 8 twiea^r o * x , 

[ If ;RJS l 1 3 flia^Wl^Tf B&xy < ^ MR* ^ * 

x 0 

[If^ia 1 2 3 Mta^fl^Ttg^xy^y ^»8B^^x 
^p a p^\ m^'y^^zm^^^h^^m^X , 
a) j?$^3 5 0JiM4 5 0*^ha-ATfti 
^lcOS i 3N4^®k. 

b ) /fS^2 0^>-^Xhn-AUJ[±T*>4miO^ 

c ) fl£§#ift5 07!)Ml 2 0*y^hn^t*J* 

d ) W S 3&*^ < k fe 7 ?r y ^x h o- A r* 4 95 2 

CO- «y >r)VM%-9 u J^comt . 

e ) JJSjWKj4 5 0M5 5 0*^Xha-At»S 

mi E/f 7 x j&< ^ y r a ? x -c* o a*o « $ » 2 . 5 nm 
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3. 5mmt*6kS, HUlfiM^^XSSiPa^. &«UI 
Sift* (111. C. 10' obs. ) 0**97 6M7 
hfitl(Rs) jWK; 1 2 *-JU/¥^- h^* 

$L 

5I»ScS« EntfftO. 12 5feH . 

m&m (iii.c. io' obs. ) fim7 ov&i 

3%. 

m. 

iMSftftW E n 0 . 1 6 *« . 
[IS^JB 1 4 ] 151235 l c7)x;^y **BMf7XJ!iHi 

5 rn in -e* 6 4: S , ffiiESS 1 <0MR# 5 

(II l.C. 10° obs.) fim76%a 

jl^S5(l+^ E n ft<» 0 . 12*1, 

Sr. *51 1 5 0M14 5 0° FcoaK(C*S^T»5^ 

tc^frf^Mfl 0£iBtt<o:ra-te;*. 
[f*jRJI 1 7 ] friESwas^rtg^rx^" «y ^is^w^x 

£ , li #5 ^n a n £ iflrtf 4 k 0*?* h »JI8*T*»o+ 

A&BKcBfSa^JBJBtCifttf* Xfi£ $ fc fcS-tffflfcRJI 1 



•y?SJSJ]M^6Xai:. 

b ) ^rm#AZ$:ts&ffl^X\ t ifi20^f 

d) ^v£14#x£^fr#ffl^+T\ «7JBl 5*>^ 
•y^«RW*t*XSi:, 

3 . 5 m m T * h t £ , flJERJKtf 9 -Xl^nW . 

25fl^ ( I 1 1 . C. 10° obs. ) ^«7 6M7 
8%. 

^-hj&ta (Rs ) jMKji 2*-2±/^Ji*-h)V* 

a«»at* En^O. 12 . 
*Stt»»*Eh*«ft0. 1 6*8tf:^&«FttSr*"r& 

[B*wi 9 3 uiesKaaa-t^xfi^. ffl 
[fs*m 2 o ] fris^fi-r^ xss&*. fjKMis^^ 

%&^<. KWRXr^xtJWl 1 50M1 4 5 0° F 

[M«a 2 1 ] «ElMlxr9X t . ft«f * CC+»*ffl 
mz&^x +»«r«IB Wft . ^ x *Wf fcii 

^ ttiB-c* -§> ra tt*^ 5 x s: mmmm iz a tf & x?i $r 

[M*3S2 2 ] «Bx/t«y ^SIMli^, St Hi 
HlftSixfcltft^V- yrtt^ff^n, ^^°-y ^HUBB 
flcCc J: 0 files i 3N4<^T0ll«BtJiat/±ffl!l*BWI*» 

a-rixa* 5 . ^<kt 2ocoK»(ts<ifcv->rt 

•y ^?ASffM//a ) SIKWK 1 0 0%<JOT/U=*>Xti 
b ) 5%OT;Ur/>h^5%^SO^-rfL^fc 

1 8t2iB3tt^ffi. 
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[imm2 3 ] mFlBS i 3N4^TfflStftlK«^i?3^ 
3 5 0M4 5 0^>/XhQ-^t*0, mflES 13 

[ 2 4] flat s s i 3 NAcoTimmmcomz w& 

IBS i 3N4CO±HWKJf^WS36«tt5 0 0*>fAbu 
-A 4 "CX'< 7 * IHRSftS 2 3 fcE>U9* 

s i <d- .y ^xt*-? oAOJioffs **mie* 2 

. y ^r;U Xli- ? a A<D*cojp S 3 AST* & lt#JS 1 

If S*«fi2 OM 5 hn-Att 0 , IS2<7) 

- -v ^ ^Xtt- ? a Ajf^/f $ 7 T 1 ?^ 1 5 * > 

x(i*n*»i. RvmiKMtwmo. 1 ix(«n* 

[ tft 2 8 ] *MSl«rffi=fl:x> n° -y ? ttlK^ y*m$i 

ift t i»«va-r & «r t c «k -3 x m&<n u^ume*. & 

i) SSlCOS i3N4<7)Jifc. 

ii) Sl<^-*y^"/l^X(i-^nAcoJii: . 
lii ) fficomt. 

iv) &2<?)-»/'!n]sXU~?nJ*<omb * 

v) m2cos i3N4C0*fc*»fi£i'&C:i:CC«to'C««a 

b) -aimmmm* immxi±&<?>*frz>miRZti&'j? 

mrffitf^xa*? i ;r*7xtJ> , 5^ff$»2. 5 jvm 
3. 5mmtfc6k^ WieiSCcJ: 0»feixfe»R^ 

(I 1 1 • C . 10° o b s . ) 7 6 %W 

iiffitt^ E n 0 . 1 2 £M , 
«ttM$Eh^0. 1 65fonb%&ftft£^& 

9 ] fflria#^Xj&*? 'J TtfyATfo 0 ^ 



jgjfl* (Ill.C. 10'obs. ) »j7 0PjI7 
3%W±> 

^-hJ&ft (Rs)^l S^r-A/W^-h^* 

W«M$Eh^0. 2 0*»l:*6Wtt«:lM-* 
lt^2 8fcE*<0;frffi. 

[bbct 3 o ] fnea»»ftf* (En)^ swaaa 

1 4-c*> o . (Eh) 

*j^Ttto. 1 4*}ST-^o^fimr^^T^o. l 

[ ii^is 3 i ] «nB*«rax8#« . «r ex -y * hub 

[HWSS3 2 3 fflf!B»H7)--yir;UX«-^n^C0Ji 

ofjfeS 2 v ^r/UXJi- 7 a A<7)/f ct)J? $ #\ ^7 
5^y^xbn-^T-J)l)iS3<iI2 9(Cldttc7)^ 

[ awm 3 3 3 mmnmwB- £ *< . » 1 5 * > yx 

hn-JUT*>0. HUlE851tf>S i3N4<9Ji<OffS#tt3 
5OM4 5O^y/Xbn-At*0, 8512^2 COS 
i3N44>Jitf>ff£**tt4 5 07VM5 5 0^Xhn- 

[ !f 3 4 3 H?SBm 1 -y ^VUX(i~ 7 DA^® 

eO-y*"yUXtt— ^nA^OJicOff 5*^Xh 
n-AT*&l»*iB3 2tcKtto^iS 0 

[000 13 

x^.y^*K»[£SfLfe^7xa^<ol8i^^W't 
[00023 

<i^^9X±C*»*&MWi-&*IHS:»«^&fc«> 
co±*f«B«r2oW*i:. MMIgh-e^4ny 

*i 4 L ^X^ii: . - co«flH*< L« Lif C 
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[0003] r ii^j fc^JBiSli, a 

tBWtcflia-c* 0 . ^^#TtJ£<35lfen)t«i*fc:*J 
i^IWW^o J:oT. fflitf raft**.] 4:^3 
HJBJ4. d^-Ctt*»3Biil*^t"CA0. 

^jx«^rffl*aa*, #*m»x*/^-s§«*. 
(io s obs. s mzm%.L^^&) srffl^*ai£ 

£J:9. ^Ifi)tlIl$li3 8 0M7 2 0nm£i$V> 
T s #TOi8 0 0M2 1 OOnmt^t, * IX 
£*HM£li3 0 O .Pj^2 1 0 0 nm£*HVC«5E$il 

14. »^<J0#>h3tKffl (-f*:*)^ 2500 Jb^. 400 
OOnni) S*flffl-T*c 

[0004] nr«%aatt(i, ^aco^fflwutBtm^ 

TSfiTCS*. W£14\ <7^7>5 240 (Beckman 
Sci. Inst. Corp.R) ^#3t3tKftS:fflV^T. 

^ ASTM E-308rci EyXf AtfflCil. 
Wti^&^SaWffij (ASTMffl«¥J8. Vol. 1 

4. 02)»^, sn&taa^n-jisiii. ^ 

14. Y ■ t^fxyf 4 7 4 *y? ■ 3-^1/- 

v 3 >' (Pacific Scientific Corporation) tC^OScJs 

[0 0 0 5] fft^j (E ) (4, Brffi«*t*3tt&* 
E = 1 -Rlrt* ( 7 

[00 06] JUfifflCcil, &St^4#*h»x^7 wuo 

Zchhfo2 5 0 0M4 0000 n mlzfoZ Z bifiW) 

JHBtt. -<X^y^mmmm\m^ (Primary Glass Ma 
nufacturers' Council) tz£ -oXtfk^^tl, r 2S0t#W 

(Test Method for Measuring and Calculatin 
g Emittance of Architectural Flat Glass Products U 
sing Radiometric Measurements) j kS^fU 

£mx.Tbfzto<nmm**>\'*-9&femz 1991? 

aiRcOASTMjflfS^<toT^5iX3tJ:-5^, 



imt* »»awi*a«wt* (Eh) ava«i»t* 

(En) <02*#fc#M$*l*. 

[0007] ^^JS*t*ffl«fflT--^^H<!0»ati4. 
M;itf r v w j r ^ -y >' h Sr Wt3^4»K3tKH-T* 
^<7^7> : ef^4 260 (Beckmann Sci. Inst. Co 

r P .) itmixwkx^ffhtix^h. zcoftftxjg. 

1 9 9 l^«3K^)ASTM«ffiSrffifflLTJ|:tH-r&. 
[0 008] ^jWtf-CflERJLT^iffi^ffliStt 
hfiSij -C*4. y-MSS(Rs) tis**-c^a-c 

At^Uv^, ^-httfiiU. **<£<7)g**$M*x 

ixmmt t i>izu$umm$tLZ>cr>x\ % 
<nmmtfjxizbr>xnmvt>i>. as*, ^-hia 

(Magnetoron Instruments Corp. ) £Ks>v HS^^S^ 
^M4jSSBlSi«+^:T r ^M-8 0 0 (^'J7^;^T 
#L *lrV9 9 7J<n*/71r\*v • v—ftls-is 3 > (Si 
gnatone Corp. ) SO ifhh* 

[0009] _tfacoi dec, ^XiB^^^tcSS* 
>H»^« fc A £ RSt -T 6 J: 3 £ , * < <o*i^ffi # ^> X 

$Eh^0. 1 6*Jft&^jiffilftl^En^0. 1 
0. 5 3r-A/m23fe}d* s a*L^. Kp a pkLTffiffl^I 

[0010] Wtffli^, MBWHttj tt. 2 4 
■eiB«ffifi:» (tmW2 2 0° f> -ri^ktcio 
^0. 0 0 3>f yf-J: l 5t>*S^t^*-;U**5,4>*ii: 

[0011] *0B*0»tfflv^ ^itAttj tt, 2o^K 

X4>f yf-^)KSk 1 0 0M3 0 0H]Kt[l]$Etl>2 
OC7)C. S. 1 0 > ■ 7fv-f — )V<D%r*\tZ 

BXWtfeiifcSO 0 g^MOSrffl^iiUfflW^r-rwx' ■ 
7"fV—y (Taber abrader) fjt^T"#)^o S2i:, iff 
Affii. y -y ^ • t^fxyf O < / 9 ■ 77"^ 

-y 3 >- ( 6 4 yfx 1 7 4 yf-<50K3R^*tL 

"C. 1 H>'fc7)t^oy7'7y*\ 150gms^I 
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ytriz&^xmmx'&tzt » > mnmz^tt< ± a &s 

^ffiTli^r v >£\ tmnB I o £h v£ v ^ fc 31 o 

^«^2r^*r»ffl^a»^ s (mm* mmm-s) z 
fcWott »jttT* h . z com^mmm t-t&z 

v * a ** £ SXr i^(flt # jfcHjrr t - 14* 
^•Cii. *»*fWWHftt (fet*tr) #J!WGH+fc:»H 

fit, m^m^±i^m^^m^hXiKc^m^m 

< ) . 

[00 13] 7^l>py • XA°7^(:j; O^n— h# 

jswii. jB«rt*9, cwiif, Ag, au 

•) . BKtuia^aft* (mikftm ( s i3N4) ** 

v-y tfijia-*-* <r k £ ± o znmmnmmmz&zz. 
ttfx-z h« ^m^z^x^m^hWM^nmt. 
^m^zim^xhhtK xrn ■ 3-^-ya> 

(Airco Corporation) ^KiRfC* & "7^* h P V • X 
B^*IB«fr»4 3 5 6 0 7 3#»V*4 4 2 2 9 1 6 
[00 14] «pt=, ±Itixrr7 • a-^y 3 V<?)X 



5*) S i3N4/N i : C r/Ag/N i : C r 

/s i 3N4<7U a*a«w^*^i«Ji****-*WB 

(I s N i : C — 7 ) iiN i ftC r 

cofi£it#\ 8 0*t20T£>Os 2r><n—9ul>m$l 
*yfAhn-2*cr>m$tm&$tiX&*). Agllift 
7 0^-y^Xhn-^ii mtAgtfl 00*>?Ah 
n-AfcE**U>i:Sfcftv>T) kSfi, S13N4W4 

tildi4 5 0^y^ho-A) . 2o^;n^ 

Wiai Hiaw £ <x* ^ t iz x ~> x . mwmzm l t ^ 

[00 15] 01(4. i2^§W:^OT73 

14, »1 . ffS2, 3S4&t>'IS5y-yi4vUny (tr4 
f, Si) ^n«*^-y-y h ( tl-12Rtft 19-30) 

N i : C r/Ag/N i : C r <0+lffl<0 3Jf*ff&fc^> 
CCffiffl^il^. fB3V-yTttr^^> 1 0 0%^#H 

[0016] CC0^^XSMT14. ft#£«l*W»Att 

&wt?w»tt (t^^^, cico»iW4iwgi-3^stt. 

ktciO. ^«WRmfcJtKLTi^tt(4fi»^ 

^mftmmmftftcovKMzim t^zt tmmtx 

^t^o Mi. if. ^<kt3mmi?C7)^5Xt30V^T 
(4. H2K*Lfcftft^nT«3eJia* ( I 1 1 . C 1 0 

° ) (4. a«tt7 6%sKfc"ry-r. Ehi4*^o. 20 

22. Enii^O. 14M0. 1 7T*ft. 

^ ii ottSt^ffliK^ k fc . k # fe 6 *»k v ^(fift v ^ 

5. (iOM^L^fi 
(1^12. 0*31^* 4b) o 
[00 17] ^C0EI2<7)^^X(4. JKWSffl^tt 

AgcoJI^aiKkirO^ H^^fe-r^^^T'A 
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[0018] a±<DX o ztit>0)&mn* mxmz. 
mt< \^±.L^^mn^^-)mtm^i-h z t 

** . ^ < coaftttKco § W £ Sii^: VK)V J: 0 1> # * fc 
[0 0 19] {■ LT . Hl<OSaiat/*H»«:ffl^. ^ 

ii. M^^27b^6mmJf:cO/75Xx-hr^0. 
ilft. 4^0^7 0- hXffitc J: OfRHSix. $£fc^<0X 

"f*. IBiay : »2^/-y«4. #HW£Si3N4*> 

(4. (53 2 5*y^bn-W*i. »l&tf»2<Z> 

»3tfr/-vt4, o o%r;w^>-#airv, 

-A) 80^20^niJ3ML *Of*fc:Jt 

t\ Ag^u to mco*Lv^w3 7^r 

y/Xhn-A) C08 0»2 0C0-^oAJi9*«»fiES 
i 3N4#JFM£ft6o - £0/1(4. W—&±.lf& 

[0020] 02£^Lfc£<oxrn^xg£ck&!*« 

2 5 2 8 %R1/4 1 9 97 A 5#tcBB*3fL"CV^& ( * 
L T <0+T'»» $ *i 4 fc9 1 ffl £ tlX ^ 

mtli* *mmm4 179181f, 3 698946 
* 3 97827 3^, 39 0 1 997f, &X/3SS 
9 02 6#<ott. ^»<50WflF*«*>*. ULtcoi-isflrffico 
WH^^a-C* 9XI4«SS;h/0*S**. **0Jfc5fe4 
, iBl^fefttt* t^X^ -y ^WJBBflcXigCOflJffl^ 

14E«W" & < (Wifc*»5tt*J9M*tt t Jftteffif £ 

^kfi-r*. 

[0021] mmms&mm&mnz&^x . &m&x/ 



ffl^I^aS 3935351^,. 44 1 3877f, 446 
2883-7. 3826728t, 368 1 042^, 3 
798 14 6^ &1/4 5 94 1 3mfibh . 

[0022] %\\co^r^j:mz£&v£*mjcotm*f 
2jX(i r xr;^7 6j tfihhffi. *nmz<>K.cr>m 

S n02/A 1 /Ag/A 1 /S n02k&oT^£ 0 d 
*i £ ^*&)$ # 5 * J4Jft«« "TIKT ft h ifi , VcMSm h 

[00 2 3 ] 5fi¥. »«#5X<7)»&CJ: 0 % JBRXT^ 

ICjtiotiatiikW*, *^>«. W»o«rtt 

[0 0 24] ::<7)JM*moi4, Mttf. H^fttf^ii 
tifrhx-hh. wmchhtfi* hi^mtfyxmffitm 

[0025] ^ffimS^^^TSg^^^^iSift. 

a»J4**(cfcBH«SnT^4. HRWfc:, ^i#ife<ot¥ 

»^Jt«WWa (^^*>. 1150M1 4 50- 
F ) l,z}5 1 ^'C^fl-r 4 k S 5:^ t ^ -3 J^SiSr* 
« c o^O, -e<7)J: 9=5:S'#^^^T(4, -f^WIK^ 

^1100° FXi4*<i^t3«» , t&*B* s *&i: 

*x'&mzti& rmmm^iffii t^omtw. mftwz 
mkw&x. ffi*mzmM't&bz?>x*$>h 0 

[00 26] ZtlttZm&LX. %mffiX5 18888 
7*4. fe^mibLX, *fH8Tje«5<i*fflBfc L 

zcDtmmmmwxvm^&mz&^xmmzm 
mmx- % . &*jx j $>Mf j &mfc * mx \ ^ tz t m*> t> 
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x h mam* .mmrnz a ft & 
£Jg/fk LTK- -y y^^Kco^^i^m L 

T*3 0 . #UW|-C(±. M^(Haynes)214 
k LTftI^ft&-&£~C£>9, r<iliS8*Wfc:7 5. 4 5 
%Ni. 4. 00%Fe, 16. 00%Cr. 0. 04 
%C S 4. 4 5%A 1 . &X/0. 0 1%Y (fcfc'U M 
i%£J;&) 'M **2 1 4 3 £ <oS5--y^vU 

Jt«0BMfcJB (Sn02) ^fJXiiffi^l (Mitf, R 
t-^ltc0!»ft«<OTiB. Rt/XliiJi<7)Sn02fciB 

-•y^ k<^lffl<0 A 1 *ia») fckfclwMMt 

14 5 0° F^a^iaflH=43«t4»5;2J!iS3 04K>#7 
^rffiffi**5Bl £ n & <L k A» t & o 
fc. ±ot, ^ix^fflf&Wl *BB$11«4 7 9 0 9 
2 2^-, 481 6034f, 48265 25f, 471 
5 8 7 9^&tM 8 5 7 0 9 4*C|!fl*S*l£ifc*^» 

[00 27] ffa^BH^ffi*- . U 4 * ^* (Ley 
bold) KStt#5X^TCC-2 0 0 0t>4fc&« 
-r*)3Rli, HRWCiii^HIWitWS 2 0 19 2 

v!C0^^X(i s 1100° F4-C^ffl*tCfcl^T*> 
tt8 0/2 0<0Jt) . §S^i:&m3^Jl. -vYlV ■ ? 

* * t \ Mt^mm £ M-r & . iot:^'^ 
i 9 2 6-sK*tt, z<7)3fc<n±m&xfx.i±Tm<?>wititmm 

fc. £<7)«ireii, *J*3r<kfc5 0M«tf>« 

-£-&k t-Tt ±t^ktftfc<iT^-6. «#S*fO*&» 

5 n m. 2nm s 2 0 n m s 2 5 nrntt 

ho 

[00283 *mmm 5229194*1 *fS B Jj<o 
*E*giB ± 0 1 '4 : -a±MizfimzfLx^mm^m' 

fifff«5 1 8 8 8 87 COffljfib Jt«LTk«tf>T*fiS& 



<0BMM*it> L < liBffcWXttiS- y ^^^ft^^^'i 

nmxfo&Timmm&vtmmmmitzX'oxmhtix 

\^&*&fc:i5Vvt s ^US^:Sn02, ZnO, T 
i 02X«*n^^l!^ft'&^^J:&±<g!l»IKiB^fflv^ 

•y nu&mmom 1 w±nit*iwi k ltwe-c** <r k 

tcfcJIWife*lT^6. ±IEW*HWIP»5 2 29 1 94 

[0029] *m«pnpas 5229194 *iBH*s/ifc 

IWftU:^:, JtKWKLvu^raco5%HC 1 
ZbWtofr-yfz. tZ%tfZt>(<z. ztit>co*imcMm 

«iisv^k*f<a4 lv^t«*>4^ K^^rffistaa* 

WRfcrftflB-r * W±«+ y * i k imhii* b%->tz. X 

t&K<A^v?&mBfmwzmm<ntzMzm^J:o 

tLi^)J:i=a:ff±«r*t*ik*«T'&-6«:fetf. e« 

[0030] *ffi«At2j;S*lil«ff|pai«g50 7/8 7 
6350^( 1 9 9 2^4^3 0H£lilH. tU» r ^8 7 
6350f j k»-f r iStt^> r^ifA 
14. fflaSat^^XfciV-t^JHffi (High Performanc 
e, Durable, Low-E Glass and Method of Making Sam 

e) j xu. &#%te¥mmmtomM££irtz><?>*x' 

ffltcfflffl-CS ^»e^xyN 0 -y ^ifcWBWBa^BH^SfL-C 

t=»o . i 6&mxf> 03&^>*^a»*at3pE n^ns 

CC^O. 1 2*»T*&C0T r ffi:Mt^J (ft 

2M6mm) tcov^Tti, ^i^5S^^»3S(c(i^ 
7 8%£Lt'C*>-& <m&<9#ffl#iMS5 229 1 94f 

a«"CI4»2 2^2 3%t:t^^) o 
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[0 0 3 1] m^coms 76 3 5 ^OttS^fi 
tttt** amffitaa* (T>7 8%. En<0. 1 
2. 9) j^feiiSfcktfc^jaJf^ft^WWttkW 
mft&ffm&ztizhnbixzziz&mth. *<n% 

^ttNDhT) S i3N4COTW»IB, »lC0--y^ 
Xte««y*vk&& (0J£tf-?n/O COS, «cOJi. 35 
2^-*y^X(4~ vtnV^&nm. RVS i3N4<?)± 

WJttot, HffWlwS i3N4/'N i : Cr/Ag 
/N i : C r/A g/N i : C r/Ag/N i :Cr/ 

s i3N4*»fe*&, ,r<07Jfa«i, ffiatoSJRRi 9fc 

frbtotz* L**L£#<£>, #a«rN 
i : C rlli-^aAt^fct-'y^W^nAiOJt* 
#8 0^2 Ot* 0 s n/^S4N450tWfc:7n 
AC0BfcflJfcLT»J£Sil<&. Ni : C r if 

[0 0 3 2] ff*L<*^<Ii:H. ^^WAtt^*>*. 

i&mtm. &*miG&&m<7)tfyAftimMi. mm* 

T^Afi^^ ft^ft tf ^ss^i £ s ft # ? x mm 
nmi-&zttfvb^\ uttK^zt 

[0033] r<ott£a^ flssffl. tt^ffl. at/e» 

7f^^i^(l M*t^0f£8 7 6 3 5 0-^»«i 
oT, ^8763 50 ^^fl^t^^^X^ttk 

[00 34] *ffilHAtc«l:&*IB«rffaHB»0 8/ 1 o 
22819 (1 993^8^5 HUJB. r *10 

228 ifj k»-r (4. «iifeft«is^r 

■3RSr**, S i3N4&tfN 



^ k £*tf . JKi«H»tC*5tt&* 1 0 2 2 8 1 -^tciEIS 
cOM^^XKp a a ii. f&ftT^4£\ fr#^m87 6 3 
5 O^CietR^^ftifl^^x^^^ttkllMW^ 

tiitziyftty-r , mmmzm<ntmwmm 

<n*fyxizmi$i'Z> X o Zc&coW&ZffitzZ £v AzhN 
feT, ^col^^x« I HiS:«BS-f-&wk* ? TS6. & 
^m^#«l£®4, *«^*'^^atxas 
87625 0^cO^>f 7WXf^^kI«iai^XM^y^ft)K 

k(4. **W(c^tt&*B : S:«ra"CA0*fl!l'e*4. 
[00 3 5] SBRK, ^B^fiS^fiflSatXft*:*}!! 

■y ?mmmimir£terMzm&^&t3iX'&«m > < 

•CSJiii"4-k^r# , ZtilzX otlg^i^^Il 
^(EHS:aifc'1-ik*«-CS 4 fc^3ft^RkOfM<£9iJ8. 

4 J: ate, xrn ■ 3^l/-y3^A B 7^« 
fiES6II"e*6. i/'J^y, N i :Cr, At/As*—? 
•y h£ffl^&il«<?0 3 0^-y^y M*Jfc*HVt, X'*-y 

ST\ flU^lgl 0 2 2 8 m-X*ffl^$tl£z£o%:&W) 
filial MBtte-tft^^a-CWf*!* 

ilfett. ^876 3 5 0^^(3^(t4^"-7Xk^ 
[0036] 

(&xti*Mm) mz. mmcoms 7 6 3 5 o^coi& 
mmm^m^mtcmm^yx^yt^mmzmmmz 

LHff^Kd M^^fl^^/75xk[5]tfi 
[00 37] *BHW»CC*5^T. r S i3N4j kv^ffl 

^fc0 4fc*coaftft*«iS*i^ 0"r**»feT*>*. «t 
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r>x. ^wmmiz&wh 1 s i3N4j t^^mm. 

[0 0 38] !!?%<th&mi&mzM1Z>~v1r/lt7 

& #\ mm&^mztert&m izmmm z&ztc^ 

[0 0 3 9] 

mazMik-tztztbco^m *%*m. wvfwst 

Si** (I l l • C10° obs. 
x-hffifil (Rs ) 
3I^*St¥ (En) 
(Eh) 

[0040] immvte. zcotfyxw& (») 

3©&^ (T l l . C10° obs. 
^-hffifil (Rs ) 
jl^ScUt^ (En) 
**RftW* (Eh) 

[0041] flscojffawctt, a?wsaw*E n**, 

IftCftO - 1 5Xte**l*3t 0 . 14). 

awj&sttKiwo. i ixi«ii*i o. io) 

?*> 0 , ¥*KR«t*E hi*. ffM»n^0 . 18X 

ii-tn^iit (ffl*.«f. o. i7). jRjsaatctto. i 

4Xtt-tn*jd (HitfO. 13)t*"J, ^LT^« 
£5filr>;frtf>S i3N4cO/?S^375^V^Xhn-^ 
Rtft -9 1OC0S i3N4COi?$^5 0 0*>?X ha 

-i*x'foh* *$twco2 btzmcoitfMMxn. x^^t 

W&X'hh SB 1 «y *Vk*ti- 7 PAliOl?^^ . t> 
9 loco- -y^X(i^^n^«^Jf Sco»3fST'*> 

-;p/^fi2 0M50^y^ha-A, 3I2CO 
- -y ^r/L'XIi-^ n^lffl 7 Jb^ 1 5 * y ?X h 

[0042] ^^tc *»W4, saras*,*:. 

(I 1 1. C10° obs. 
^-htttt (Rs ) 
iiftttlt* (En) 
*SWt* (Eh) 

[004 3] *»b^co— #3»W"Cti:. JRJMMi* MA 

ffiaWITte* J*»«XS*«. WH^XSWI 1 5 0J!> 
11 4 50° F IZ'Jrft <ti>5 ttRMnflfc Lfc«»fr-*-* 



^4:tJ:oT±ia^5l**8lfc , tfc^"C*ft. <ItOX^ 
■y ^«MK1 , ( a ) ft 

3 5 0M4 5 O^^XbH-AcO/f^cOffclcOS i 

3N4^/i, ( b ) m2 o^vfx hv-j±a±com 

mi^)--y^X(4-^n^coJf , (c)»50JHl 
2 o^y^xbn-AcoifSco^H. ( d ) 4*fc< t 
tfi7^y/^hn-A coil $ co3$ 2 CO- ^/UXte- 
^nAcoJf. (e)K450M550^y^hP- 
ACOSS2COS i3N4<59Ji*>6$:9. tfy^fiK 9VT- 
tfyXX*fo Y )f>m$&}2. 5J^3. 5mmT'*>&k 

6. 

) ^J76M78% 

mo. 1 2*?» 
»o. i emn 

) I570M73% 
*t>0. 1 6*« 

•^O, "T^^, ( a ) *ffl*»H«+K:fcv^T«» 

SUIT** S i3N4£x;^?*Jg|'f &XS<b. (b) 

X h a-i,cOif Scog$ 1 CO- >y ^;l^Xtt-^ n^coBSr 
x^°-y 9WMthJMb . ( c ) ^is^xmm^^z 

cr>» 2 CO- >"/U-XJi- ^ n AcoS £ y ^ 
WRfiXSi: .(e) *WS»H**^*JV^T±«W 
BW-TftftS i3N4SrXM 9 v^^]ffi'taXgfc, -f-cofi 

) f57 6M7 8% 

¥)0. 1 2*?1t 

»0. 1 6*« 
tXft^XStt, ^co^ ^X^^AfL-t^^+^^T 
*>&o SfeteMcoHfjUWr**!, »K^^x^\ ^co^'^ 



(11) ftm^-l-l 7 287 2 



fwasmr&tfs MR^av^air Lfcy-^rtT* 

56Jt5n&* ^Rg^N'.y^SJKffMCiOS i3N40 
■£»j£-r*xa#<. ^£r< fc 1 2o^iJ^^y-y^ 
^v^THSfeSn. *tt?tlifi* IS*W£»8 0%<7>H* 

£?FM-r&xa^\ Htv-vrt-csasa*!, **o*co 

XMy SBtWfc ( a ) 1 0 0%T)V 

rf>\ Xtt (b) &9 5%nTivJvkl&5%0mfk<n 

[0 0 44] *»!FHi. ^<H2o^a°7^»I 
# 5 x SSift £ 2 tt WCcKfi-i- 1) ££><7)T o-fe x £ SflW 
^» : h (: J: o l» » 

<I*i& 2o<0» I fcl;is fc t 1 oco*HBt*i]»«Ftt 

t L < (i^fl^tt^^ 

**IWi, *»cox^«y^*Wi*^«l*S*i. S i3 
( a ) ^ 1 tf>SypS*£ai 1 7XSifc±£^ 

h mmco ? - y -y h £ w i^^^awc ^ *i ^ * - y -y 

^ktii i 3 «y ^WH»*3jat»«t*XSfc . 
( b ) XS ( a ) fc:*>^T»(t^<xfcfrifiSiilSrfflv> 
T> WiE»l<7)^9X«fli±(clBlc0fllJi»S:X^-y^ 

shr-t &xat . ( c ) zcomz, m2co^yxm^ht 
izm 2 nmm& * tmt mrnmz 9-y»,y &v 

& J: o&JStfcfaitifcafcfc:, iMEWBtf) ho 

(I I 1. C10° obs. 
is-b&ffi (Rs ) 
ilffiSOt* (En) 
¥«tt*W* (Eh) 

( I 1 1 . CIO" obs. 

y-hffita; (Rs ) 
asscit* (En) 
(Eh) 

[oo48] s ^ tzmntmmvu. »mmhs<^e n # 
o. 1 4*«. *saawt-»o. 1 7tfci). ^trc 

[004 9] 



xa ( c ) tcfc^TRJtfefifcfriagBSffl^T. 

fiflES* 2 xSftXtcilB 2 off /i^ Sr x^ ^y ? KK 

[0045] *^o-»ji«Tii. x^°-y *mmM 

mm±. tt3 0fflX«*iTJJJlTO^-y-y b k^6l@X 
Ttt. xv< -y -3 ^O 1 -ocofrtfmXk 

t 1 nzi otS»Sfti*»*5l»W 

[0046] S ^ffifl^&X't y ^fe 

(a) a^l»^^^^, (i) 311 COS 
i3N4<7)/f , (ii) 

(iii)«OJi. (iv) «2O--y^;I/X»±-^oAC0 
fttf (v) m20S i3N40« 

at. 

(b) nT«*a»*. JMt*Xttfi^)+*^ilRSnfc 
2. 5M3. 5mmOfc*^J*^a^*»W*tUR 

) $)7 6%a± 

1ft 1 2^-^/ / ^f^- h^*iH 
^0. 1 2*#S 
*90. 1 6*iS 

) ft7 0M7 3% 

*5 0. 1 6*}fi 
^J0. 2 0*}* 

R («itf, 6) «rfflv^4»ii:*ST*&. ««K^(i:> H 
miOV-Xi. ffildiy'Jny (Si) t 
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S i 8: K-7 u -r^ ) * SS2<W-Vtt. S ittCJ: 
S 8 fetc6ffl<7)P3««c^-y -y ht7-12S: H 

fftC J: & 6 H^ntRtt^-y -y b 1 19-24W 1 25-305: 

(4. »a»w{43«<0»a (HSHt-f) SrfWLTfcO. 

[00 5 0]S*^3W->I1 3ffl^¥«^-y' 
■y bPl-3 (*t&£>^. *ftWt?-93 1 , 1603 

*\ 6ffl^LsHe^I^R©«^-y-y h 
*\ XliltiWi^^fnW^M?^, H3 

t=*-r fie*a«-c fc^xr^ ^ms^co 3 m * if 

(D3m&vm 102281 ^m^mw^wmxh 

3 o<7>»*r 6 * "9 x(4 . £ ox) n° .y * mm&i&&w 
ttzX^X, ?-Y>vh$:%:W.lfz Y )mm£W±'t&Z 

hi<RtxA" 7 ?&m&\&mwftx£xm&mz^ & 

[00 5 2] ««*C(±, »l*»^SB5^/->-tt, M 

fc **t § & . - n £ £t ii/a jnco^^ n° y * iswaffi 

[00 5 3] 03(4. 01<^S!«*ffl^T»«'t*&&. 

7n-h^ (f$^2M6mm) £ 

2. 5 7^3. 5inm^'J7^7^t()J:t\ 
[00 54] USKO/I 1 0 1(4. S i3N4 HflS 

^Ti?»c«i*98 0%coH*fc»2 0%^r^r/y#H 

(4. ^l&^2^v-y(:^t^Sf^:l 0 0%^ 

<7)£E*i±. JffjBC^i»2. 0xl0-3Tor 
r«t»Sii* («fcff»fi:tf>(i, *52. 0X10-3T 
o r rt»4 ) 

[00 5 5] J¥£#<J2. 5JbM3. 5mm^'jr#5 



(4. ^1^V-^^^C^8 6J 1 j3:9 0%. 352 W- 

v<rmzm s i j 7 ?^ 8 4 & o 

[00561SC, 1 0 3. 1 0 5. 

**jB3^/— >"C»K3*14. fB3^/-^«. ffi&C: 
tiSIKWk: 1 0 0%7/^>«i^^iM2 x l 

m (mm. ^5j^mi o%) t»3^/-ytffl^-c 

fcJ:^. *WiWWi. ¥«^-y-yhPl (3 1 ) 
tiK SO/2 O^o^tAi^jffiLl^ --y 

[0057] ^-y-y b PiSr^L-c»j«sn*Ji 1 o 

--y^-^nATSJMJKiil 03^l):h 
Ciot, ir^o^WCIi, HI2(^i-»i(6W5:fi!* 

3 5 0#fciBttSixfc5Ji*lR^9^c07T^^cO'3fe 
^2Jb^4c7)7r^^ #73) £R|LT££& 

WlHLfc. ZCO&lZ&^XWK^ZtlZ. *|ftHJ}(?5# 
S8763 5 0#tCiBtt^5»*j!^a«^^^<0* 

mm. tat a, t-^ izm^-f tzt m% ht-t^^ 

fZo 

[00 58] C^UlMLT{4. T8ffl'J^-v^^X(4- 
^PAll 03^l|<tl)^tj:lChWlt^o 
JJBflcO— «y^;UX(4-^nA^l 0 7 5r^< LT^>. 
la^Srikfc:, ^fI^rfg^Kp r3 p(4#^ii'r. 

cr>mzm<-tht. mmmmtis&hifi. my&m& 
7535 0 -^<nm^&iz.m£rthi. o^nwsasam 

[00 5 9 ] ^TI^aK, T«l<0-7^/K 
^Xll 0 3(4, *52 0*>^Xho-Aja±^)Jf3fc 

7xhu—j*?hh) o ztut* mzf-y^hPi^ 

. h P3 ( 3 3 ) £ J: 0±HfPJJ^)^ 

fsim^^-ffi T" . *m\ iz£&TM m<r> -v+ivxii-? 

n^llil Ii^876 3 5 0f^A'7^W 
»ft««^»ffi^t5«t&^-y-y hPl^^- ■ 
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WS8763 5 0WnJ: 0 i30IW£H^a»6TA 

[ 0 0 6 0 ] * IX . Tmmv>- y InV^—AM 1 0 3 
A**-y-y hPl&tmjK-fSttB (H^'f) £ffL 

W&f-lfv hP2 (16)11 1 0 5£#75 

07^1 2 0^-y^'xhn-A^)if SiTJBriW"4fctf> 

fcJBufeii* <S9!T***«. niK^rK^nwft^-y 

•yhSrflH**,IfckT&*) . «IC0«JB105tt, SFjBE 
£141^7 <5X>?XYu-lsCr>W ST* 6. d^HSfef?"] 
<OiRJlll ffiT3*^!B8 7 6 3 5 O-^jgJBJ: 0 tflt*Hl 
;;tt>, #*B55:^ , 7-S»*«i»B 3 fir»tT** 
(^8763 5 0 ■f-CO^-y-y h PliZftlrh^V—Z 

[006 1 ]^:, i -3 l /f^fCWcM^&ifeJS^S 
0/ 2 0-?n<*» (X{ifl6^0--y>"yK-^^) « 1 0 

TffMSix£ c gMl0 3h^ii^{l JJ<ffM£ 

*i^fttocoJi i o 3 tjt^T -<^a i o 7&mMmzm 

^t^oZtTfoZ* ^Q^ll 0 7(1 ff»::t±tt 
97^1 S^y^Xhu— A^Olf STA*A** ko^H 

£ J: h m 2 60- -y y ;UX( 4~ 9uJ*Mb 193*0)* 8 7 6 

35o%ii st^rat#ffiT*«wt:jev^s(=» 

[00 6 2] **qB^-Hifi«T(i, TJinw^-fe* 
1 £7)- ;qai l o 3;MKj4 5^> y* bo— A<7)J52 
TA9, ±JB«i-«:*)fe*2C0-^n^JIl 07^*1 
5*y^*hn-yA6DW3TA*. t^t, "F*W«— 
;oi,li o 3<n^<r>±MM<r>^\nj^mi 07com 
*£»^4*fii&Jtll #7 3 : ITA&o 

[00 63] ¥«*-y*y h P3 ( 3 3 ) Jl ±MMV> 

2<F>- 9aJ*m*-yv hP3»tT&^ OT 7-tl *1 
cO~?n^ffi?-y*y hPHcJtt&^^V-cO 3#<01 
K2Wlt*ot, W3*60fB8 7 6 3 5 0^2 
(?) - « y y/L-xJi- 7 ni^ffl * -y 7hP 3t;:*j-t £^°v 

, s-fty >f y y ? n^/i/- -y y/u 

-^oAA^&oT** 1 ^ J*S«2. 5T&3. 5mm 

»«rr*. n»wt;:ioo%ss 

(Mitf. 8 0%li^2 0%TWy) Ti<kv*. * 
3>CH mmcomS 7 6 3 5 0#^5JI<^«M8!a^fiBtft 



»2, S4WS5W'-yi:I^U^ 
I). Wl&VK2coy-yH*3tt&i:EI«fc:, m4&tf 

»5^/-Vfc:*5*t*ffi*t. »»W4. #72. 0ft=£ 
3. Ox 1 0-3To r r£8tft$*L& (Sfet=*HBC« 
#?2. 0X1 0-3To r r ) . 
[0065] K4aiXSS5coy->-C*5^Ttt. sfty 
>f *<7)±:fflJ«H» 10 9^ TMW8WI 1 0 1 taiBUO 
*ffiT»KSiii. Hfty^*cO±H«BIJi 1 0 911 

Twwwi io]±o L^m< zti&, ztitz 

oivctl fia^SS876 3 5 0-9Tifttfe<lTV^&. 

Miif, T*flj^oafty^*i o m #73 

5 0JW4 5 O^y^Xhn— ^coffS fcs3r4«t a CC» 
f&Zfi («fc#3K:tttt3 7 5^y/Xbn-A) N 
LTJJIW<a»ty>fXl 0 9«, JffSSfctl #74 5 0 

(fitifil{:lifi5 0 0 + y^hn^) . 
[0066] fc S till J: STJMHfc JJlBkO 

afty^f*i oim o 9^ji^^. fie*tt«TA*x 

rnsCJBSft (IH2#ffB) Kfett&i-iHEIttLTt 
J;v^\ **Bflc7>JKB«t=i3^T«i, ^cotftRxr^^^ 
*Bft^^*Ji«r. ma^»87 6350^fc:*Jtttt 
cOfcSIKW^Effllk^Si^tc. @2C^L^xr^ 
«JM*^*iiCJt^Tff<i-6. -c7)-^(i s 
7^W)fMM^t7-?:, »12K«B260y-yJt 

y *ccsb 4 ay* 5 coy- y n*3 #7 2 0 % xii**ua 

^7 3%^**i-etLr6i±s*&. 
[ 0 0 6 7 ] z 5 LxnbtLtzmmm*. m2co^ra 

wgio*>*ttfcfco^T*<. WAtttsnct^te-t 

3 i^*^^' y xw&cr>m& ttmtx m*bx mtitzmm 

S^tc. i^SJl^fi^WHttSrtfll^TV^. 
[0 068] JS«HS<l4fi^*5^r. H3C7)SIK^^ 
^^»31«tt, S7 0M7 3%^M1^, #71 

6 . 05r-AXJi-Wi*«<0x- bfi&A ( $ fetciSFafc: 
(4»14. 0M14. 5^--A),#;0. 147V^ 
0. 1 6cOEn. 2 0*iOEh (Wlitf, 
#70. 17) 

[0069] L36»L=5:*<fe. (Mitf. MAixS 

^i3^SI^7^!!Wlil tt7 6%tl±<!0^rffl* 

Sis*. #7 1 2^-— — hffits: ( § kiztmitz 
{mi 0. 5^1 1 . o^-^*}») . #70. 1 2* 

StcOEn, mf%}Q. 16*«60Eh (JffJBWi, » 
0. 1 4Xii:^ix*iS) Sr^-T& Q 
[0070] JJMaafc LT«. Mitf . 6 8 5X;(C*5ft 



(14) 



1 7 2872 



[00 72] \3±<7>*mi<omifrt>. #*f(:J: 
W^xS^h, «ra<D»i 0 2 28 i-t£J:*t>c9 
k. fj^876 3 5 0^dJ:&k<7)h£\ HUa°7 

X. MiMT , ^8 7 6 3 5 0 £«k ftJftffla^BB^rfiftM 

4MRK^7^Sr«aL , r^£t&tc. (i) 

|g8 7 6 3 5 0#c0jR^^ffi^»IH^9^^^1#tt 

*f?x*?^ (ii) mi 0 22si^<nmmmm%%is& 

f^A°7"^2J , jS3 7 r ? ??W±{f\ llOf — Y 
■v hP2£^6^ 0r 7-£ift5 7^1 5%OTf^ 

& <r t * < [3] t x> * -y * ttK^dciix^ s [i 3 
z^ya^xit. ayic^t mm\ i k wt s izm 

[007 3] ±MZ<n*ftmzi$>lifmMlz£tLi£. $m 
titztmtf? xm&co^m^t: . awisisft-c t > 

[13tc^$^^fI^I^W^'^x^. titXix-fh 

mizmm Lfr-Am-f &zt -ts: 

jJHSnfcaCIJ, Z.<MfJA\t. S'J^KS8 7 6 3 5 0 

mmz&-xLtzm& 7 6 3 5 o^^wFtKrtfv;* 

fci^SS^J^SSftfc (fflilf. JftAftU:) #9 
ZtlbtrW&k'&VnjzZZlzmmLXfrt*. i&CZti 

tzi*<n£x£m&tjHzmgizmft&t3'tx*£< . mm 



BMrn^rnxuhh^Mm^ms 7635ofc 
«t h wmm^mmx s * ^ . * t h 
cwzftmztirmtffrfr o t fzi±Bco\$imtffo o *: . t *> 
hAs^em&te, mm (mtis. mxttRx/ 

Xliffiff) ZtitzrfyX£W>K^Z>cDfrxn%:<, ^ 
h < (»I L v 9 x fc liP* * *S 3 fcflJSr*" £ 

$ tfflWaJK S ilfc^tftlHXf 7Xy-h $r 

(Dfiyxtf-fmttmfrkMSRZtiX. ( 1 ) f aWB 
BT§ti. ( 2 ) ^^^S^Afi^^i, (3)^f*t^ 

*»Ml:J:ot, 2o^ {Xte%tiO±co) 
to«B#5^^)ffllt«»t 6 - 1 ** 
«Ti^ fc «r o fc . fflffii- ^> a*3&« A o fc 4: & T t . H t » 

[0074] *m\t * ar^-mmmirzmLxtmt 

H*W 1 

H 2 £ £ o T fflirc 3 ft S *®«=5:fle*tttBT * l» x r n 
RlftlR^^xSift ( r S^j k . 03(cJ:oT 
M^Sft&*«B^i Zim/Jy^mth. &V1RS 7 6 

y^WH»fl«ll*flB^Tff«Sftfc, #*WK:J:6a5 
MH^Jfg^ JWHXf 7Xt»87 6 3 50f(:J:l) 

SBWr^xlWHi, iaT^J:dfc:tHK3ftfc. 
[0 0 7 5 ] #«HJ!^ J: £ ffiJS^ 9 X^Of^Rffi 
if S3. 2mm^U7^XlHSEG^ 
B^<7^ ««»«3Saito+ «:« & i 3 tKJiS ftfc . 

^/ftx-foh* ^mmnRwmn (0*****) 
im^h^mm^ixx^h a wryv-b 

aXTXtt, 2. 0Xl0-3Torri?)ffW;»^ia 
8 0%commt 2 0%cr>T>Ua'ytcDi&&mTfo 

micov-yco3^comm (Mn&t-r) ±xfi\ m 

fcO. -eft^^O^-y-zb (tl-6) ZifrLX. JivX 

»Hi^)^ra5Kaaw5 ^87. 5 % s -tt & ^ < 

TlBftSft*. 

[0 07 6 ] mz^ ?j7Xl t m2cr>V-y$:m&£Di<z 

XeiTlVdyX+fo*). 11**42. lxl0-3Torrt 
hi. SS2^/->c0 3ocoHSatt. ®I^Tt&Sr2otf) 



(15) 
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^co^Tii. Wx(iioo%^r/w>t* 

0. 1. 5x 1 0-3To r r C0E*t*tl*S<X"C^6. 
3 0(7)H(i, fiimf-WI^-y'vh (PI- 
PS) T'ftO, S1^3OTS^^'7hPlM'P 
3(4. Jt*J&*8 0*t2 Oct)— y^ryU- -^nJU*4tSrffl 

*7-fi. 3. 5 7kWt:iKSiiS. «^7h^< 
■7-14 7. lkWt*0, ^ft^L iHfflW 3 5:4^ffli#tT 

aij^^ni) hja^R s *< i 4 t-A/w- 

t 3: & J: 3 Ji £ 9 x±fc»lS** fc+#"C 

-Ji, 1. 3 3kWt*l). «IC0B#*T^»JBC4. Sfc 
jr >f >y jr )V ~ 9 DA/I/^ «y - ? DAT* 

cfyX't)*)* &Jlii2. lxlO-3TorrtMo 3 



«jdMW„ 64. 5%^fc±i>*&„ 

Vfo*). ffi*tt2. lxlO-3TorrtMo 3^ 
Mtffitt* @eWj:2o^y'j3y ■ h£^ix 

aBft***, 7 1. 0 9?^hl/^o KJLhT\ ^COIB* 

[0080] *»H^«j:oT»fen3ta[«a«4. ^ur 

^^x^K^fe^^mj&^-r^WWtc:, Jl£^3 7 5 

bn— 7 nZJi s )f$^7 5?r>^ ho— Ac^ 

J|. &tXJ*S**>4 5 0^>/Xho-^S2i7)lftt 

?IL 6 6 5°C ( 1 22 9° F) £*5Wt 1 6^W>^y 

[0 08 1] fcJLhfcfcW**'^-, Eft, RXf*-Yv 

[0082] 
[311] 









KW 


IMttE 

(V) 


(A) 






1 


1 




40. 1 


452 


81.4 


2.0 x 10~ 3 Torr 


80% N.,/20% Ar 


1 


t, 


38.3 


425 


83.0 


2.0 x 10" 3 Torr 


80% N-,/20% Ar 


2 


*i 


39.3 


432 


82.1 


2.0 x 10~ 3 Torr 


80% No/20% Ar 


2 


*4 


37.9 


417 


81.1 


2.0 x 10*" 3 Torr 


80% N,/20% AT 


3 


t< 


X 


X 


X 


2.0 x 10~ 3 Torr 


80% N 9 /20% Ar 


3 


tA 


X 


X 


X 


2.0 x 10" 3 Torr 


80% N.,/20% Ar 


2 


4 


*7 


32.0 


443 


66.5 


2.1 x 10" 3 Torr 


80% N o /20% Ar 


4 


*«• 


28.3 


428 


59.1 


2.1 x 10" 3 Torr 


80% N.,/20% Ar 


5 




37.0 


432 


78.9 


2.1 x 10~ 3 Torr 


80% N,/20% Ar 


S 




35.7 


433 


76.1 


2.1 x 10" 3 Torr 


80% No/20% Ar 


6 




X 


X 


X 


2.1 x 10~ 3 Torr 


80% Nr,/20% Ar 


6 




X 


X 


X 


2.1 x 10" 3 Torr 


80% N,/20% Ar 


3 


1 


Pi (31) 


3.57 


40S 


8.97 


1.5 x 10- 3 Torr 


100% Ar 


8 


( 16> 


7. 10 


436 


17.4 


1.5 x 10~ 3 Torr 


100% Ar 


9 


Pi (33> 


1.33 


359 


3.78 


1.5 x 10~ 3 Torr 


100% Ar 



[0083] 



[*2] 



(16) 



nmW-7~l 7 2 872 







? - y y h 


K W 


(V) 


(A) 


it 77 


II 

tin hh -hr -r A ■ H' 

«Jr2£ 73 X Hit u 


4 


10 




41.8 


437 


84.0 


2.1 x 10" 3 Tore 


80% N 9 /20% Ar 


10 




38.0 


432 


81 . 6 


2.1 x 10" 3 Torr 


80% N,/20% Ar 


11 


t->i 


14.5 


435 


31.2 


2.1 x 10" 3 Torr 


80% N.,/20% Ar 


11 


-£i2 


36.9 


417 


81. 3 


2 . 1 x 10~ 3 Torr 


80% N^/20% Ar 


12 




39. 5 


436 


85. 9 


2.1 x 10~ 3 Torr 


80% N->/20\ Ar 


12 




41.0 


410 


86.3 


2.1 x 10" 3 Torr 


80% Ar 


5 


13 




40.2 


438 


83.8 


2.1 x 10" 3 Torr 


80% N,/20% Ar 


13 




39.2 


435 


82.0 


2.1 x 10~ 3 Torr 


80% N,/20% Ar 


14 


ton 


15.8 


436 


31.7 


2 . 1 x 10" 3 Terr 


80% N.,/20% Ar 


14 




36.9 


420 


81 .0 


2.1 x 10 -3 Torr 


80% N.,/20% Ar 


15 


t 9q 


39 .8 


439 


85 .8 


2.1 x 10~ 3 Torr 


80% N,/20% Ar 


15 




41 . 3 


444 


86.4 


2.1 x 10" 3 Torr | 80% K 9 /20% Ar | 



[oos4] *mm*&mmo i /si 6 3 5 o-^co» 

ZZX\ ^-^7 h P 1 MP 3^a s 7- • 

[oo85]^i Rv : m2<Dv'~>commmz&tf&m 

tl87. 5%SIA'8 2. 3%t*£. $3W-y(:fc 



145 6. 1% (ifUlJtU **ra^WR#?*«5 
3 . 0 % ) T* h o m 4 &t/SR 5 ;/<0«J(Mfcfc:*5 
VthnWtWkmt. fWtl6 9. 3%M'7 7. 2 

[0086)^876 35 0*H3 J: 4«Bt^^^fHH 

[0087] 
[*3] 



&2 

(^H^tiJKSmO 7/8 7 6 3 5 0 ^0 



5 ffJNt&S^ttttg ^xi:fclt*^p**«tt) 
- 3 2 0 ^ xf/^) 



/- V 






KW 


CV) 


(A) 






1 


i 




40.1 


452 


01.4 


2.0 x 10" 3 Torr 


80% N,/20% Ar 


i 




38.3 


425 


83.0 


2.0 x 10~ 3 Torr 


80% N,/20% Ar 


2 




39.3 


432 


82.1 


2.0 x 10~ 3 Torr 


80% N->/20% Ar 


2 




37.9 


417 


81. 1 


2.0 x 10" 3 Torr 


80% N,/20% Ar 


3 




X 


X 


X 


2.0 x 10" 3 Torr 


80% N,/20% Ar 


3 


t« 


X 


X 


X 


2.0 x 10~ 3 Torr 


80% N,/20% Ar 


2 


4 


fc 7 


32.0 


443 


66.5 


2.1 x 10~ 3 Torr 


80% N,/20* Xr 


4 


tp 


28.3 


428 


59.1 


2.1 x 10~ 3 Torr 


80% N,/20% Ar 


5 


t<s 


37.0 


432 


78.9 


2.1 x 10"" 3 Torr 


80% N o /20% Ar 


5 


tin 


35.7 


433 


76. 1 


2.1 x 10~ 3 Torr 


80% N-,/20% Ar 


6 


fc n 


X 


X 


X 


2.1 x 10~ 3 Torr 


80% N 0 /20% Ar 


6 


*17 


X 


X 


X 


2.1 x 10~ 3 Torr 


80% N,/20% Ar 


3 


7 


Pi P 1 ? 


2.96 


406 


7.44 


1.5 x 10- 3 Torr 


50% N,/50% Ar 


a 


P, <16) 


12.3 


474 


26.3 


1.5 x 10" 3 Torr 


50% N,/50% Ar 


9 


Pi t 33 ) 


1.79 


375 


4 .87 


1.5 x 10" 3 Torr 


50% N,/50% Ar 



[0088] 



[*i4] 



(17) 
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m.2 (tft&> 

(*ISttS¥mSI3K0 7/8 7 6 3 5 0 f^GfiMi^ffijAfl^^lC^inT-o-bX^) 







^ — y v j. 


I\ w 


(V) 


(A) 


J±7J 




4 


10 




41.8 


437 


84.0 


2.1 x 10~ 3 Torr 


80% No/20% Ar 1 


10 




38 .0 


432 


61.6 


2.1 x 10 3 Torr 


80% N 7 /20% Ar 


11 


tol 


14.5 


435 


31.2 


2.1 x 10~ 3 Torr 


80% No/20% Ar 


11 


t 5 9 


36.9 


417 


81 .3 


2 . 1 x 10~ 3 Torr 


80% N 9 /20% Ar 


12 




39. 5 


436 


85 .9 


2.1 x 10"* 3 Torr 


80% N 9 /20% Ar 


12 




41.0 


410 


86 .3 


2.1 x 10~ 3 Torr 


60% N,/20% *r 


5 


13 




40.2 


438 


83.8 


2.1 x 10" 3 Torr 


60% No/20% Ar 


13 




39,2 


435 


82.0 


2.1 x 10~ 3 Torr 


80% N.,/20% Ar 


14 


too 


15.8 


436 


31.7 


2.1 x 10~ 3 Torr 


80% No/20% Ar 


14 




36.9 


420 


81.0 


2.1 x 10** 3 Torr 


80% No/20% Ar 


15 




39. 8 


439 


85.8 


2.1 x ID"" 3 Torr 


80% No/20% Ar 


15 1 t, n 


41.3 


444 


B6.4 


2.1 x 10~ 3 Torr 


80% No/20% Ar 



[ o o s 9 ] jrjeom &tf*2a>£Hjjfca«5:j: ^ ^ 
S87 6 35 o^i<z£&mmm^m%m^tf7XRis* 
mViZ j- h mmmfaWkiiJiAt . ss 3 w - >co 

/n 01 7- t flxov^* -9 £JW*£1HSrf 4 <! k £ J: o 

Sifc**"C**. Ziit>0)9~y*v h£3SE-r6#Et> 
3r<, mi, S2, *4&^955^/-V(4*co 

[0 0 9 0] -5-<O**0tC bPlk P3CZ*«- 

&vV7-fc:ovrCU;, ^87 6 35 O^WBWf^^S: 
^^^^^^^^^^2. 3 0kW^HItl.: 

[00911^102281 f^^Wj:«R^5 

%C07VI^> 5 %coB8*<7)#ISSvS:EE;ft 1 . 5 x 1 0 
-3TorrC«flftiiaJ:^ 0 1 0228 1 ? 

PJStc J: 0 P§ $ ^:xa' . y ? ttK^ASSSK iotff 

[0 0 9 2] (mm) izzzimm 
wmm (9») iz£&m2cD^Tamtfy?MFM. 

y'-/^)^-y7 h ( tl-12Rtft 19-30) (4. XT 
y y hX**>&. 9~?v hP\ (31) fttfP3 (33) 



14, W-y7btfc0, ^7H'8 0%M^n^ 
2 0%^)SiM()O 0 ?-y*y hP2 < 1 6) 

XT'* 0 . 1f-T4T> • 4 >9X Y iJ-fX - r?-^V 
— y (Guardian Industries Corp. ) SScOkcOTJ? 
S3mmt*4. 7^Mii, 3 4 5^yf/^ffl 
^fc o mi AtfJS 2 IB4 &tf 81 5 CO V - V [*]<?)E 
TjfcL 2. 5xl0-3Torrt:j|^M o Cil^c?) 

10 0%Ii(7)#i^^oS3W 
->|*Il4, 2. Ox 1 0-3To r r^JE^tlHtSnT 
*3 0 1 0 0 %TH'3><VWW^b Ztl& . 
[0 0 9 3 ] »6<ut»Bt<r5XBiiHi. S«G*>6» 
^[ftJfroT. J¥£»3 2 

K7^^xhn-A^2c0-^n^i, S^JSSW 

[0094] 
[*5] 
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$3 



[0095] 
[*6 3 





5-Y<* V 
NO. (t) 


■rt :ju t k \ 


>*»7 - 
(KW) 




l 


80 






2 


80 






3 


80 




1 


4 


60 






5 


80 







6 


80 






7 


80 






8 


60 




2 


9 


80 






10 


80 






11 


80 






12 


80 






31 


3.8 


1.5 : 


3 


16 


18.4 


8.1 




33 


3.8 


1.5 




19 


135 






20 


105 






21 


125 




4 


22 


125 






23 


105 






24 


25 






25 


125 






26 


120 




5 


27 


«iO 






28 


110 






29 


110 






30 


80 





*4 



[0096] 



p m* 

(%IM i ) 
(MSN) 

l ) 

(1 2 2 9* F 1 6 #RflcD 



10.5 
15.8 



0.11 
0. 16 



[*7] 



(19) 



^ffB¥7- 1 7 287 2 



3*5 



(J&i&illft) y « 71.09* Y « 9.68% Y - 3.37% 

(111. C 10' obs.) a h ~ -2.67 a b = 0.70 

- -6.77 b h - -7.4b 

(^Jfe^j 1 ) 

(^4QrS&) y = 76.08% Y = 8.60% Y = 3.84% 

(111. C 10° obs.) a h - -2.19 a h - -0.74 

b h - -B.09 bt, - -9.31 

mm 

C*MMM) Y = 76.45% Y ~ 8.26% Y = 5.09% 

(111. C 10° oba.J a h « -3.25 a h - -1.76 

^8 7 6, 3 5 0 ^ b h - -9.88 - -6.95 

1 ) y B 76.5% Y - 8.65% Y - 3.80% 

(IHH&fi^tt!) a h - -1.B0 a h « 0.50 

(111. C 10° obe.) b h - -8.0 b>. « -11.0 



[00 9 7] ±3e<o*4&tf*i5li. ^mtizi.hWSk 

w^7xg„ n n M^8 7 6 3 5 o^<nmmw®& 

[0 0 9 83 HfiWJ 2 

[0 0 9 9] if S3. 2mm60;yr//7XlSGIl 

T^ft. ^ 1 J77U-h#7XlSG}t OTl^/ 
-y*ifttf, ^cO+Offifl^Xti. 2. 0X10-3TO 
r r^E^tcttftSfirt:. 8 0XOB*k2 0X<07^ 

=/> t com&mx**>& • ss i 3 oo&fi ( n 



[0100] {We, ^r^^«»2coy— vSrilii^fc: 
8Wrt"*. iO+TJi. ^#Xte8 0%<Og*fc2 0 
%<nT)V3y<nm&Jixx*foht>K JEW41 .5x10 

-3To r r«f 

[0101] «WC. Xf7XJ4*3^/-y^fc»IW 

ZCO^Tte. HmtfA&l 0 0%<r>T)V3>X'h 
0.1. 5 x 1 0-3To r rC0£E*t2»|»Sft.T^4. 
K3^/->"Ctt, 3oWS^7b(Pl-P3) 

*^i^n, mi&^3<7)¥«^-y«/hPiatxP3 

Jt*#8 OW2O^-77*^~^PA^tf*0> 
[0102]^ tf7Xim4RXSm5<nV'~><^$ 

V-Vcov^ilcoSfla^xt, 8 0%<0g»*:2 0%tf) 
T^^'yt^m^XhO 2. 0 x 1 0-3To r rCOffi 

[0103] ^7^^o 

txA" . y ? s ti h o m 2 coy - vtoSMfc*- >f 
(4, #5X^«3tea»PS:8 2. l%(c{S*S*4 
»3<0:&«lli:. * 7X^1SftjS«*£ 5 3 . 8 

«4. ^xco^ra3Kaa***jn.-e<x6 2. o%&i/ 

7 2. 2%'VBf&o C!OllS&MomiJ 1 ;^m5oy- 

[0104] 
[*8] 
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&6 





R2@ U-V-r h 


K W 


( v ) 


«jft (A) 






i 


1 


tl 


28. 4 


388 


66 . 1 


i -_" ■ ■ ■■ 1 

2.0 x 10~ 3 Torr 


80% No/20% Ar 


1 


to 


27.3 


401 


63 . 8 


2.0 x 10~ 3 Torr 


80% No/20% Ar 


2 


<=1 


30 . 7 


414 


66 . 3 


2.0 x 10"* 3 Torr 


80% No/20% AT 


2 




28. 7 


400 


65 . 1 


2.0 x 10"* 3 Torr 


80% No/20% Ar 


3 


fc S 


29.7 


417 


65 


2.0 x 10~ 3 Torr 


80% N,/20% Ar 


3 




32.0 


428 


66.5 


2.0 x lO" 3 Torr 


80% N 5 /20% Ar 


2 


4 


*■» 


2B. 3 


406 


63.2 


1.5 x 10~ 3 Torr 


SO* H?/2C\ Ar 


4 




32.5 


452 


67 . 8 


1.5 x 10~ 3 Torr 


80% N 9 /2Q% Ar 


5 




27.9 


399 


63.9 


1.5 x 10~ 3 Torr 


80% N 9 /20* Ar 


5 


tin 


29.0 


420 


63. 6 


1.5 x 10~ 3 Torr 


80% No/20% Ar 


6 


ti i 


X 


X 


X 


1.5 x 10~ 3 Torr 


80% Njj/20% Ar 


6 


t,0 


X 


X 


X 


1.5 x 10*" 3 Torr 


80% No/20% Ar 


3 


7 


Pi (31) 


3.57 


402 


9.06 


1.6 x 10- 3 Torr 


100% Ar 


8 


Po (16) 


7.6 


392 


20. 5 


1.5 x 10" 3 Torr 


100% Ar 


9 


(33) 


1.33 


363 


3.75 


1.5 x 10** 3 Torr 


100% Ar 



[0105] [*93 

(*»W2 fefetts^p-feafcrr*) 



/-V 






K W 


(V) 


Mm (A) 


Z.JJ 




4 


10 




37,3 


436 


80.0 


2.0 x 10~ 3 Torr 


80% No/20% Ar 


10 


fc ?n 


X 


X 


X 


2.0 x 10** 3 Torr 


80% N,/20% Ar 


11 


*71 


34.4 


431 


78.8 


2.0 x 10~ 3 Torr 


80% No/20% Ar 


11 


too 


36.4 


460 


78 . 7 


2.0 x 10" 3 Torr 


80% No/20% Ar 


12 


t, 


37.8 


457 


79. 2 


2.0 x 10"" 3 Torr 


80% N 0 /20% Ar 


12 


to* 


37.1 


438 


80 


2.0 x 10"* 3 Torr 


80% No/20% Ar 


5 


13 




38.3 


433 


79 . 1 


2.1 x 10~ 3 Torr 


80% Nj/20% Ar 


13 




36.5 


425 


77 


2.1 x 10~ 3 Torr 


80% No/20% AT 


14 


t,o 


35.1 


419 


75 . 4 


2.1 x 10** 3 Torr 


80% No/20% Ar 


14 




36,0 


433 


76.5 


2.1 x 10" 3 Torr 


80% No/20% Ar 


15 




34.7 


431 


76.4 


2.1 x 10"* 3 Torr 


80% No/20% Ar 


15 




37.5 


446 


76.8 


2.1 x 10"* 3 Torr 


80% N^/20% AT 
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